an automorphism of a group fixes a random element from X is defined as follows:
, .
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In 2011, Moghaddam 7 explored Sherman's definition and introduced a new probability, which is called the probability of an automorphism fixes a subgroup element of a finite group, the probability is stated as follows: 10 Let G be any finite group and X be a set. G acts on X if there is a function , 
In 2005, Beuerle 12 separated the classification into two parts, namely for the non-abelian metacyclic p-groups of class two and class at least three. Based on 12 , the metacyclic p-groups of nilpotency class two are then partitioned into two families of nonisomorphic p-groups stated as follows: 8. , : 1, 1, , , where , , , 2 and 1. 
Moreover, metacyclic p-groups are also classified into two types, namely negative and positive 12 . The following notations for these two types which are used in this paper are represented as follows: 
.
,.
13 Let G act on a set S, and . xS  If G acts on itself by conjugation, the orbit O(x) is defined as follows:
In this case O(x) is also called the conjugacy classes of x in G. Throughout this paper, we use K(G) as a notation for the number of conjugacy classes in G.
This paper is structured as follows: Section 1 provides some fundamental concepts of group theory which are used in this paper. In section 2, we state some of previous works, which are related to the commutativity degree, in particular related to the probability that a group element fixes a set. The main results are presented in Section 3.
2.0 PRELIMINARIES
In this section, we provide some previous works related to the commutativity degree, more precisely to the probability that an element of a group fixes a set.
Recently, Omer et al. 4 extended the commutativity degree by defining the probability that an element of a group fixes a set of size two, given in the following.
Definition 2.1
4 Let G be a group. Let S be a set of all subsets of commuting elements of G of size two. If G acts on , S then the probability of an element of a group fixes a set is defined as follows:
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The following result from Omer et al. 5 will be used in our proof in the next section. 
3.0 MAIN RESULTS
This section provides our main results. First, we provide the following theorem that illustrates the case when   G P  is equal to one. Then, the probability that an element of metacyclic2-groups of positive type of nilpotency class at least three fixes a set is computed. 
In the following two theorems, the probability that a group element fixes a set of metacyclic 2-groups of positive type of nilpotency class at least three is computed. In both theorems, let S be a set of elements of G of size two in the form of (a, b), where a and b commute and |a|=|b|=2. Let  be the set of all subsets of commuting elements of G of size two and G acts on  by conjugation.
Theorem 3.2 Let
G be a finite group of type   
